Risky decision-making, particularly in the context of reward-seeking behavior, is strongly associated with the presence of substance use disorders (SUDs). However, there has been little research on the neural substrates underlying reward-related decision-making in drug-naïve youth who are at elevated risk for SUDs. Participants comprised 23 high-risk (HR) youth with a well-established SUD risk phenotype and 27 low-risk healthy comparison (HC) youth, aged 10-14. Participants completed the balloon analog risk task (BART), a task designed to examine risky decision-making, during functional magnetic resonance imaging. The HR group had faster reaction times, but otherwise showed no behavioral differences from the HC group. HR youth experienced greater activation when processing outcome, as the chances of balloon explosion increased, relative to HC youth, in ventromedial prefrontal cortex (vmPFC). As explosion probability increased, group-by-condition interactions in the ventral striatum/anterior cingulate and the anterior insula showed increasing activation in HR youth, specifically on trials when explosions occurred. Thus, atypical activation increased with increasing risk of negative outcome (i.e., balloon explosion) in a cortico-striatal network in the HR group. These findings identify candidate neurobiological markers of addiction risk in youth at high familial and phenotypic risk for SUDs.
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Introduction
Decision-making refers to the process of "forming preferences, selecting and executing actions, and evaluating outcomes" (Ernst and Paulus, 2005) . Theorists have identified a series of processes that occur during the choice phase of decision-making: initiation, monitoring, and completion of choice-related actions (Reyna and Rivers, 2008) . The outcome phase follows, in which individuals learn and process the actual outcomes of their choices (Reyna and Rivers, 2008) . Altered decision-making patterns have been observed in individuals with substance use disorders (SUDs), including preference for short-term gains (Grant et al., 2000; Bechara and Damasio, 2002) and riskier options (Lane and Cherek, 2000) and difficulty valuing the probability and magnitude of potential outcomes (Rogers and Robbins, 2001; Paulus et al., 2002 Paulus et al., , 2003 . Whether these decision-making deficits and their underlying neural substrates are the result of repeated use of drugs of abuse, predate SUDs, or both, remains unclear. Deficits in making choices have been hypothesized to originate from preexisting neurobiological abnormalities (Ernst and Paulus, 2005) , while deficits in processing outcomes have been hypothesized to be more likely a consequence of substance use (Redish, 2004) . To address this hypothesized distinction, the neural basis of decisionmaking must be better characterized in drug naive individuals, with the eventual goal of longitudinally assessing neural activity in candidate regions as SUDs develop, as has been done with other imaging modalities (Norman et al., 2011) .
Because fewer than 15% of adolescents develop lifetime SUDs (Huang et al., 2006) , targeting youth at high familial and phenotypic risk for SUDs might illuminate underlying neural mechanisms influencing the development of SUDs. Given that the mean onset of SUDs is age 14 (Swendsen et al., 2012) , assessing decisionmaking in high-risk preadolescent youth is warranted. Multiple Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/psychresns
